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0\ (54) Title: NOVEL PHARMACEUTICAL FORMULATION IN THE FORM OF CELLULOSE CAPSULES SUITABLE FOR 
BENZIMIDAZOLE DERIVATIVES 

(57) Abstract: Described is a novel pharmaceutical formulation in the form of a capsule for oral use, which consists of a cellulose 
^5 derivative as the base and enteric coating pellets, manufactured by anhydrous granulation of a therapeutically effective amount of 

an active substance that is a benzimidazole derivative and of dried pharmaceutically acceptable excipients, whereat all used pharma- 
}^ ceutically acceptable excipients are, prior to use, dried in such a manner that their moisture content is less than 1 %. 
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NOVEL PHARMACEUTICAL FORMULATION IN THE FORM OF CELLULOSE 
CAPSULES SUITABLE FOR BENZIMIDAZOLE DERIVATIVES 

Technical Field of the Invention 
(IPC: A 61J 3/07, C07D 235/04) 

The invention belongs to the field of pharmaceutical technology and relates to the use 
of hard capsules for active substances that have poor water solubilily, quickly 
disintegrate in an acidic medium and are unstable in the presence of moisture, solvents 
and acidic substances, whereas they have good stability in a neutral or alkaline 
mediirai, are quickly absorbed and metabolized and have an extended period of action. 
More precisely, the present invention relates to the use of hard capsules containing 
cellulose derivatives as the base, for the preparation of a pharmaceutical form with 
controlled release of active substances which are benzimidazole derivatives. 

Technical Problem 

There exists a constant need for the preparation of pharmaceutical formulations in the 
form of capsules, by which, in a technologically simple manner, a good stability of 
active substances that have poor water solubility, quickly disintegrate in an acidic 
medium and are unstable in the presence of moisture, solvents and acidic substances, 
whereas they have good stability in a neutral or an alkaline medium, are quickly 
absorbed and metabolized and have an extended period of action, is achieved. 
Hitherto known pharmaceutical formulations ui the form of capsules containing such 
active substances use enteric coating pellets filled into hard gelatin capsules for 
providing a suitable stability of the active substance. These capsules have the 
disadvantage that they contain 13 to 15 wt. % of water. Therefore an additional drying 
of the capsides filled with enteric coating pellets is necessary. 
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Prior Art 

111 US 5,264,223 and US 5,431,917 hard capsules contaming water-soluble cellulose 
derivative as the base, a gel-fommig agent and a gellmg additive are described. An 
advantage of the described capsules is that they are less brittle m conditions of lower 
humidity. 

In US 5,756,123 hard gelatin capsules containing a water-soluble cellulose derivative 
such as hydroxypropylmethyl cellulose (HPMC) as the base are described. The main 
advantage of the described capsules is the use of the water-soluble cellulose derivative 
HPMC as the base, which does not disintegrate under special conditions (e.g. after 
consiuning milk products). 

In the article of T. Ogura, Y. Furuya, S. Matsuura (Pharmaceutical Technology 
Europe, November 1998, Volume 10, Number 11, pp. 32-42), a comparison between 
gelatin and HPMC capsules is described. It is stated that HPMC capsules are, inter 
alia, also suitable for active substances that are unstable hi water. For active 
substances that are extremely sensitive to moisture, however, in order to increase then- 
stability, pharmaceutically acceptable excipients absorbing water have to be added to 
the pharmaceutical formulation and an additional drying agent to the package 
nevertheless. 

In WO 99/03453 there is described a novel pharmaceutical formulation with 
controlled release of active substances that are unstable in an acidic medium, mistable 
at extended storage in the presence of water and at the same trnie sensitive to heating, 
which is prepared by anhydrous granulation of active substances and additionally 
dried pharmaceutically acceptable substances with all pharmaceutically acceptable 
excipients dried prior to use ia such a manner that their moisture content is lower than 
1.0 %, preferably lower than 0.5 %. Enteric coating pellets are then filled iato hard 
gelatin capsules. 



wo 02/39980 



PCT/SIOl/00031 



3 

Description of Solution to Technical Problem with Examples 

The invention is based upon the task to prepare a novel pharmaceutical formulation 
with active substances that have poor water solubility, quickly disintegrate in an acidic 
medium and are unstable in the presence of moisture, solvents and acidic substances, 
whereas fhey have good stability in a neutral or alkaline medium, are quickly absorbed 
and metaboHzed and have an extended period of action. In the narrow sense, the 
invention deals with a pharmaceutical formulation in which enteric coating pellets are 
filled into hard cellulose capsules consisting of a water-soluble cellulose derivative, 
preferably hydroxypropyhnethyl cellulose (HPMC) as the base. 

It has surprisingly been found that cellulose capsules are also suitable for active 
substances that have poor water solubility, quickly disintegrate in an acidic medium 
and are unstable in the presence of moisture, solvents and acidic substances, whereas 
they have good stability in a neutral or alkaline medium, are quickly absorbed and 
metaboUzed and have an extended period of action. It has to be pointed out that into 
the inventive pharmaceutical formulation as such, no pharmaceutically acceptable 
excipient absorbing water has to be added nor does any additional drying agent have 
to be inserted into the package. 

In comparison to hard gelatin, capsules, the technological process with cellulose 
capsules simplifies and shortens the teclmological process of manufacturing a 
pharmaceutical formulation according to the invention, since there is no need for any 
additional drying of already filled capsules to achieve the same stability of the active 
substances as by using hard gelatin capsules. The process of drying hard gelatin 
capsxiles lasts from 15 to 20 hours, which means that during aU this time the active 
substance, which is poorly water-soluble and unstable in the presence of moisture, is 
e:s5)osed to the humid environment of the gelatin capsule. 

By the use of cellulose capsules where drying is not necessary, the complete process 
of manufacturing the pharmaceutical formulation according to the invention is 
shortened, which is of essential importance with active substances that are poorly 
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water-soluble, quickly disintegrate in an acidic medium and are unstable in the 
presence of moisture, solvents and acidic substances. Drying is an energy-consuming 
process, therefore the omission of drying saves large amounts of energy. Additionally, 
by the use of cellulose capsules instead of hitherto common hard gelatin capsules 
more production series of the final product can be made within the same period of 
time. 

Pharmaceutical formulation according to the invention^ wherein enteric coating pellets 
are filled into cellulose capsules, is especially suitable for active substances such as 
benzimidazole derivatives, which are known as substances that have poor water 
solubility, quickly disintegrate in an acidic medimn and are unstable in the presence of 
moisture, solvents and acidic substances, whereas they have good stability in a neutral 
or alkaline medium, are quickly absorbed and metabolized and have an extended 
period of action. As active substances various benzimidazole derivatives can be used 
such as omeprazole, lansoprazole, timoprazole, rabeprazole, pantoprazole, 
leminoprazole, pariprazole, esomeprazole and their pharmaceuticaUy acceptable salts 
such as sodium and magnesium salts. Active substances may also be in the form of 
their optical isomers and their pharmaceuticaUy acceptable salts such as sodium and 
magnesium salts. These active substances are known as proton pump inhibitors and 
are used in the treatment of gastrointestinal diseases. 

Enteric coating pellets to be filled ui cellulose capsules are prepared according to a 
process of anhydrous granulation of active substances and of additionally dried 
pharmaceuticaUy acceptable excipients, which are, prior to use, dried in such a 
manner that their moisture content is less than 1.0 %, preferably less than 0.5 %. The 
composition of enteric coating peUets and the manufacture thereof are described ui 
WO 99/03453. Enteric coating peUets may be fiUed into ceUulose capsules on all 
known capsulating machines lhat are usuaUy used for filling pellets into hard gelatin 
capsules. 

The invention is illustrated but in no way limited by the following working examples. 
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Example 1: 

a) Pellet cores 

Composition for 1000 g of pellet cores. 



Omeprazole 


100 g 


Low substituted hydroxypropylcelMose (13 to 16 % of 


150 g 


hydroxypropoxy groups) 




MicrocrystaHine cellulose 


150 g 


Maimitol 


478 g 


Sodium cross-linked carboxymettiylcellulose 


50 g 


Poljrvinylpyrrolidone K 25 


70 g 


Polyoxyethylated hydrogenated castor oil 


2g 



The used phannaceutically acceptable excipients were, prior to use, dried in such a 
manner that their moisture content was less thaa 1.0 preferably less than 0.5 %. 

A series of 1000 g of pellet cores was prepared according to the followiag process: 

2 g of polyoxyethylated hydrogenated castor oil (Cremophor® RH 40) was dissolved 
at room temperature in 300 g of absolute ethanoL At room temperature, the formed 
solution (302 g) was dispersed in a fluidized bed gramdator onto previously prepared 
homogeneous mixture of powder components 100 g of omeprazole, 150 g of dried 
low-substituted hydroxypropylcellulose (L-HPC LH-20), 150 g of dried micro- 
crystalUne cellulose, 478 g of dried mannitol, 50 g of dried sodium cross-linked 
carbox5rmethylcellulose and 70 g of dried polyinylpyrroUdone K 25. So prepared 
plastic mixture was extruded and than spheronized. The formed pellet cores were 
dried in. a fluidized bed or ia a chamber dryer at a temperature of inlet air ficom 35 to 
45 °C, until the moisture content was less than 0.5 %. 
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In such a maimer 1000 g of pellet cores were obtained. 



b) 



Enteric coating pellets 



Pellet cores 



1000 g 
150 g 
15 g 



Hydroxypropylmethyl cellulose phthalate 
Dibutyl sebacate 



150 g of hydroxypropylmethyl cellulose phthalate and 15 g of dibutyl sebacate were 
dissolved at room temperature in a mixture of 1754 g of absolute ethanol and 438 g of 
acetone. The prepared solution was sprayed onto pellet cores in a fluidized bed 
apparatus. 

c) Capsulation 

On a capsulating machine with gravimetrical filling the manufactured enteric coatmg 
pellets were filled into cellulose capsules Qualicaps Shionogi (cellulose capsules 
containing hydroxypropylmethyl cellulose as the cellulose derivative) with the content 
of omeprazole amoimting to 20 mg/capsule. 
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Example 2: 

a) Pellet cores 

Composition for 1000 g of pellet cores: 



Lat^oprazole 


100 g 


Microcrystalline cellulose 


200 g 


Mannitol 


598 g 


Sodium starch glycolate 


50 g 


Polyvinylpyrrolidone K 25 


50 g 


Polysorbate 80 


2g 



The used phaimaceutically acceptable excipients were, prior to use, dried in such a 
manner that their moisture content was less than 1.0 %, preferably less than 0.5 %. 



Pellet cores were prepared according to the same process as in the Example 1 with 
exception that the active substance omeprazole was replaced by lansoprazole, dried 
low-substituted hydroxypropylcellulose (L-HPC LH-20) was replaced by 
microcrystalline cellulose, sodium cross-linked carboxymethylcellulose was replaced 
by sodium starch glycolate and the surfactant polyoxyethylated hydrogenated castor 
oil (Cremophor® RH 40) was replaced by Polysorbate 80. 

b) Enteric coating pellets 



Pellet cores 


1000 g 


Eudragit L 100 


150 g 


Dibutyl sebacate 


22g 


Talc 


15 g 
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150 g of Eudragit and 22 g of dibtuyl sebacate were dissolved at room temperature in 
1325 g of absolute ethanol and 15 g of talc were dispersed. Under constant stkiing the 
prepared suspension was sprayed onto pellet cores in an apparatus with fluidized air, 

c) Capsulation 

On a capsulating machine with gravimetrical filling the manufactured enteric coatibtig 
pellets were filled into cellulose capsules Qualicaps Shionogi (cellulose capsules 
containing hydroxypropyhnethyl cellulose as a cellulose derivative) with the content 
of lansoprazole amounting to 20 mg/capsule. 

Example 3 

Comparison of pharmaceutical formulations in the form of gelatin capsules and 
cellulose capsules and advantages of the use of cellulose capsules 

a) Preparation of pharmaceutical formulation 

For the comparative test enteric coating pellets were prepared according to the process 
described in Example I, points a) and b), whereupon, on a capsulating machine with 
gravimetrical filling, some were filled into hard gelatin capsules and others into 
cellulose capsules Qualicaps Shionogi (the cellulose derivative was hydroxypropyl- 
methyl cellulose). 

b) Dryiag of pharmaceutical formulation 

In the technological process of manufacturing the pharmaceutical formulation this 
phase took place immediately after capsulating. 
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Table 1: Comparison of drying time of capsules in the technological process of 
manufacturing the pharmaceutical formulation 



Capsules used 


Pharmaceutical formulation 

using hard gelatin capsules 


Pharmaceutical formulation 
using cellulose capsules 


Drying time 


15-20 hours 


0 hours 


c) Stability of active substance 

Table 2: Comparison of stability of pharmaceutical forms 


Capsules used 


Pharmaceutical formulation 
using hard gelatin capsules 


Pharmaceutical formulation 
using cellulose capsules 


Related substances and 
disintegration products 
after 3 months at conditions 
of 40 °C and 75% relative 
humidity 


1.10% 


1.09 % 



Determination of related substances and disintegration products 

HPLC determination 



Principle 
Chromatography conditions 

- stationary phase 

- dimensions: 

- temperature: 
Mobile phase: 

Flow: 

Injection volume 
Wave length 



Symmetry C8 
150x4.6 mm 

30°C or controlled room temperature, 
buffer : acetonitrile 
300 : 100, vol. ratio, 
0.8 ml/min, 

50 i.il 

UV, 320 nm. 
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From the above tables it is evident that in comparison with the hard gelatin capsules 
the use of cellulose capsules does not impair the stability of the active substance, yet it 
brings big savings in the technological process due to the omission of the long drying 
phase (energy savings, larger production capacity). 

A great advantage of the use of cellulose capsules is also the fact that the active 
substance that is tmstable in the presence of moisture is not exposed to the humid 
environment of the gelatin capsule for a lengthy period of time. 

hito tlie pharmaceutical formulation according to the invention that is manufactured 
according to the process of anhydrous granulation of the active substance and of dried 
pharmaceuticaUy acceptable excipients, no pharmaceutically acceptable water- 
absorbing excipient has to be added. Due to the smaller number of excipients the 
novel pharmaceutical formulation puts less strain on the patient's organism. 

No drying agent has to be added into the final package. 

The capsulating of the pharmaceutical formulation with cellulose capsules according 
to the invention is performed on the same equipment i.e. the same capsulatiag 

machines as with hard gelatin capsules. 
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Claims 

1. A capsule for oral use, characterized in that it consists of a cellulose derivative as 
the base and that the active substance is a benzimidazole derivative. 

2. A capsule for oral use according to claim 1, characterized in that the cellulose 
derivative is hydroxypropylmethyl cellulose. 

3. A capsule for oral use according to claim 1, characterized in that the 
benzimidazole derivative is selected from a group comprising omeprazole, 
lansoprazole, timoprazole, rabeprazole, pantoprazole, leminoprazole, pariprazole, 
esomeprazole, their pharmaceutically acceptable salts, their optically active 
isomers and pharmaceutically acceptable salts thereof. 

4. A capsule for oral use according to claim 3, characterized in that the active 
substance is omeprazole or its pharmaceutically acceptable salt. 

5. A capsule for oral use according to claim 3, characterized in that the active 
substance is an optically active isomer of omeprazole or a pharmaceutically 
acceptable salt thereof. 

6. A capsule for oral use according to claim 3, characterized in that the active 
substance is lansoprazole or its pharmaceutically acceptable salt 

7. A capsule for oral use according to claim 3, characterized in that the active 
substance is an optically active isomer of lansoprazole or a pharmaceutically 
acceptable salt thereof. 

8. A pharmaceutical formulation in the form of a capsule for oral use, characterized 
in that it contains : 

a) a capsule consisting of a cellulose derivative as the base and 
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b) enteric coating pellets manufactured by anlaydrous granulation of a 
therapeutically effective amount of aa active substance that is a benzimidazole 
derivative and of dried pharmaceutically acceptable excipients. 

9. A pharmaceutical formulation in the form of a capsule for oral use according to 
claim 8, characterized in that the cellulose derivative is hydroxypropyhnethyl 
ceUulose, 

10. A pharmaceutical formulation in the form of a capsule for oral use according to 
claim 8, characterized in that the benzimidazole derivative is selected from a 
group comprising omeprazole, lansoprazole, tinioprazole, rabeprazole, 
pantoprazole, leminoprazole, pariprazole, esomeprazole, their pharmaceutically 
acceptable salts, their optically active isomers and pharmaceutically acceptable 
salts thereof. 

11. A pharmaceutical formulation in the form of a capsule for oral use according to 
claim 10, characterized in that the active substance is omeprazole or its 
pharmaceutically acceptable salt. 

12. A pharmaceutical formulation in the form of a capsule for oral use according to 
claim 10, characterized in that the active substance is an optically active isomer of 
omeprazole or a pharmaceutically acceptable salt thereof. 

13. A pharmaceutical formulation in the form of a capsule for oral use according to 
claim 10, characterized in that the active substance is lansoprazole or its 
pharmaceutically acceptable salt. 

14. A pharmaceutical formulation in the form of a capsule for oral use according to 
claim 10, characterized in that the active substance is an optically active isomer of 
lansoprazole or a pharmaceutically acceptable salt thereof. 
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15. A pharmaceutical formulation in the form of a capsule for oral use according to 
claun 8, characterized in that all used pharmaceutical^ acceptable excipients are, 
prior to use, dried in such a manner that their moisture content is less than 1 %. 

16. A pharmaceutical formulation in the form of a capsule for oral use according to 
claim 15, characterized in that all used pharmaceutically acceptable excipients are, 
prior to use, dried in such a manner that their moisture content is less than 0.5 %. 

17. A process for the preparation of a pharmaceutical formulation in the form of a 
capsule for oral use according to claims 8 to 16, characterized tti that enteric 
coating pellets are filled into capsules consisting of a cellulose derivative as the 
base. 

18. A process for the preparation of a pharmaceutical formulation in the form of a 
capsule for oral use according to claim 17, characterized in that the cellulose 
derivative is hydroxypropyhnethyl cellulose. 

19. A pharmaceutical formulation in the form of a capsule for oral use according to 
claims 8 to 16, characterized in that it is used for the treatment of gastrointestinal 
diseases. 

20. A method of treatment of gastrointestinal diseases comprising adniinistering to 
patients suffering fi:om gastrointestinal diseases a pharmaceutical formulation in 
the form of a capsule for oral use which contains: 

a) a capsule consisting of a cellulose derivative as the base and 

b) enteric coating pellets manufactured by anhydrous granulation of a 
therapeutically effective amount of an active substance that is a benzimidazole 
derivative and of dried pharmaceutically acceptable excipients. 



21. A method of treatment of gastrointestinal diseases according to claim 20, 
characterized in that the cellulose derivative is hydroxypropyhnethyl cellulose. 
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22. A method of treatment of gastrointestinal diseases according to claim 20, 
characterized in tliat tlie benzimidazole derivative is selected from a group 
comprising omeprazole, lansoprazole, timoprazole, rabeprazole, pantoprazole, 
leminoprazol, pariprazole, esomeprazole, their pharmaceutically acceptable salts, 
their optically active isomers aad pharmaceutically acceptable salts thereof 

23. A method of treatment of gastrointestinal diseases according to claim 22, 
characterized in that the active substance is omeprazole or its pharmaceutically 
acceptable salt. 

24. A method of treatment of gastrointestinal diseases according to claim 22, 
characterized in that the active substance is an optically active isomer of 
omeprazole or a phaimaceutically acceptable salt thereof. 

25. A method of treatment of gastrointestinal diseases according to claim 22, 
characterized in that the active substance is lansoprazole or its pharmaceutically 
acceptable salt. 

26. A method of treatment of gastrointestinal diseases according to claim 22, 
characterized in that the active substance is an optically active isomer of 
laasoprazole or a pharmaceutically acceptable salt thereof. 

27. A method of treatment of gastrointestinal diseases according to claim 20, 
characterized m that all used pharmaceutically acceptable excipients are, prior to 
use, dried in such a manner that their moisture content is less than 1 %. 

28. A method of treatment of gastrointestinal diseases according to claim 27, 
characterized ui that aU used pharmaceutically acceptable excipients are, prior to 
use, dried iu such a manner that their moisture content is less than 0.5 %. 
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29. A use of a pharmaceutical formulation in the form of a capsule for oral use for 
treatment of gastrointestinal diseases, characterized in that the pharmaceutical 
formulation contains: 

a) a capsule consisting of a cellulose derivative as the base and 

b) enteric coating pellets manufactured by anhydrous granulation of a 
therapeutically effective amount of an active substance that is a benzimidazole 
derivative and of dried pharmaceutically acceptable excipients. 

30. A use of a pharmaceutical formulation in the form of a capsule for oral use 
according to claim 29, characterized in that the cellulose derivative is 
hydroxypropyhnethyl cellulose. 

31. A use of a pharmaceutical formulation in the form of a capsule for oral use 
according to claim 29, characterized in that the benzimidazole derivative is 
selected from a group comprising omeprazole, lansoprazole, timoprazole, 
rabeprazole, pantoprazole, leminoprazole, pariprazole, esomeprazole, their 
pharmaceutically acceptable salts, their optically active isomers and 
pharmaceutically acceptable salts thereof. 

32. A use of a pharmaceutical formulation in the form of a capsule for oral use 
according to claim 3 1, characterized in that the active substance is omeprazole or 
its pharmaceutically acceptable salt. 

33. A use of a pharmaceutical formulation in the form of a capsule for oral use 
according to claim 3 1, characterized in that the active substance is an optically 
active isomer of omeprazole or a pharmaceutically acceptable salt thereof. 

34. A use of a pharmaceutical formulation in the form of a capsule for oral use 
according to claim 3 1, characterized in that the active substance is lansoprazole or 
its pharmaceutically acceptable salt. 
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35. A use of a pharmaceutical formulation in the form of a capsule for oral use 
according to claim 31, characterized in that active substance is an optically active 
isomer of lansoprazole or a pharmaceutically acceptable salt thereof. 

36. A use of a pharmaceutical formulation in the form of a capsule for oral use 
according to claim 29, characterized in that all used pharmaceutically acceptable 
excipients are, prior to use, dried in such a manner that their moisture content is 
less than 1 %. 

37. A use of a pharmaceutical formulation in the form of a capsule for oral use 

according to claim 36, characterized in that all used pharmaceutically acceptable 
excipients are, prior to use, dried in such a manner that their moisture content is 
less than 0.5 %. 



